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Chapter -I 
BIBUOMETEICS : A ElSEARCfl TECilllQUE 
BIBLIOMETEICS i AN O V E E ^ I E W 
0. INTRODUCTION: 
Librarians have been observing the evergrowing number of bibUographic 
units like books, periodicals, articles in periodicals, corresponding increase in 
the size of library collection, number of readers , issue of library materials, 
number of catalogue cards and phenomenon like increasing specificity in 
indexing, changes in search strategy and so on. All these are being observed 
and recorded for better management service. It is quite natural that when a 
sizable volume of such observations is available, attempts would be made to 
make some generalizations and formulate some empirical laws. This has been 
the course in all the sciences and library science can be no exception. 
In most cases the observations relating to library work and services 
ultimately involved "large numbers". Handling these numbers or observations 
becomes an important managerial activity. For effective handling the laws of 
statistical calculus started being appUed. Such studies in course of time needed 
a name that was provided by Dr. S.R. Ranganathan, as "Librametry" the term 
was coined in 1948 at the Aslib conference held in Leamington Spa. In the 
same paper he had described the scope of the field and also given an account 
of the areas where he himself had benefited through librametric studies. 
Librametric studies were, however, made even before S.R. Ranganathan, either 
under different names or without any name at all. One name that was quite 
early but very scarcely used was "Statistical bibhography", the term was found 
to be clumsy as it could easily be mistaken. As the better name for the subject 
the term "BIBLIOMETRICS" was suggested by Alan Pritchard in 1969. 
1. HISTORICAL DEVELOPMENTS : 
Bibliometrics is relatively of recent origin, having emerged as a research 
front in its own right in information science. It is that branch of information 
science which lies between border areas of the social and physical sciences. It 
is a quantitative study of various aspects of literature on a topic and is used to 
identify the pattern of publication, authorship citation and or secondary journal 
coverage with the objective of getting an insight into the dynamics of the 
growth of knowledge in the areas under consideration. This all consequently 
leads to the better organisation of the information resources which is essential 
for its must effective an efficient use. Bibliometrics today has attained 
sophistication and complexity having national, International and 
interdisciplinary character. As Lawani says, "Bibliometrics has clearly become 
established as a sub discipline with application in the history and sociology of 
knowledge in communication and information science. It is now being 
vigorously pursued and with the result, it has been found that 1/4 of all the 
articles published in library and Information science periodicals are on 
bibliometrics and its related topics. Pritchard and Witting compiled a 
bibliography on the subject comprising 600 entries covering the period 1874 
to 1959 which incidentally rose to 2032 entries 1980 as per compilation of 
Hjreppe. 
Its scope according to O' Conner and Voos "includes studying the 
relationship within the literature (e.g. citation studies) or describing a literature. 
Typically these descriptions focus on consistent patterns involving authors, 
monographs, journals or subject/language. Its techniques have extensive 
apphcation equally in sociological studies of science, information management, 
librarianship, history of science including science policy, study of science and 
scientists and also different branches of social sciences and social scientists. 
The techniques of bibliometrics are simple so complex in nature and are always 
not free from controversy. The basic units of bibliometrics are all facets of 
written communication such as primary and secondary periodicals, articles 
and abstracts published in them, bibhographies of articles, books, monographs 
and other media of communication. Day by day it is attaining sophistication 
and complexity having national, international and interdisciplinary character. 
It has established itself as a viable and distinctive research technique for 
studying science of science based on bibliographical and citation data. Its 
backbone lies in its sound theoretical foundation most effectively laid by some 
pioneers like Lotka, Gross, Bradford, Zipfs, Derak J de solla Price, Bookstein, 
Mandelbrot, Brookes, Narin, Garfield, Vickery, Moravesik, Cole Brothers, 
Pritchard and many others. And its techniques are capable of throwing light to 
various complicated problems faced by information scientists to quantify the 
process of written communication. 
2. GENESIS: 
The term bibliometrics has a very recent origin. It is analogous to 
Ranganathan's 'Librametrics', Russian concept' Scientometrics', FIDs 
'Informatrics' and also to some other well established sub disciplines like 
'Econometrics', 'Psychometrics', 'Sociometrics' and biometrics where 
mathematical and statistical calculus have been systematically apphed to study 
and solve problems in the fields of library science, history of science, 
information science and biology respectively. 
Cole and Bale's study on the "The history of comparative anatomy Part-
1 : A statistical analysis " is considered to be the first bibliometics study where 
for the first time in 1917, the expression 'Statistical analysis' has been used in 
the literature. Hulme was the first to use the expression 'Statistical 
Bibliography'in 1923 and later it was used by many others. Gross and Gross's 
study is considered to be the third study in the field based on citations. After 
Hulme, the term statistical bibliography was used by Henkle in 1938 in his 
article. "The periodical literature of biochemistry" and Gosnell in his 
dissertation in 1943 and later in his article of 1984. Later fusslar in 1948 and 
1949. Raising in 1962, Baker in 1966 and Pritchard in 1969 have used the 
term Statistical bibliography' in their works. As the term was considered 
very clumsy and could be confused with statistics itself or bibliographies or 
statistics, Pritchard suggested the word or term 'Bibliometrics' in 1969 in 
preference to statistical bibliography. Hence, the term bibliometrics has a 
very recent origin. Pritchard defined bibliometrics as "The application of 
mathematical methods to books and other media of communication". He also 
assigned its purpose as To shed hght on the process of written communication 
and the nature and course of development of a descriptive means of counting 
and analysing the various facets of written communication'. 
The purpose of the term can also be explained by the fact that other 
popular research areas have analogous names i.e biometrics, econometrics 
etc. It is indeed a generally established fact that, although the specialisation in 
every discipline becomes higher and higher the interdisciplinary nature of the 
research becomes more and more involved, this statement does not contain a 
contradiction. 
3. DEFINITION: 
As stated earlier that the term bibliometrics was proposed by pritchard 
in 1969. He defined the term in its own way and different other eminent 
personalities defined it in their own maimer. Some of the definitions of 
Bibliometrics are given as mider: 
Many Attempts have been made to define the term bibliometrics. 
Bibliometrics is coined by two words (i) Biblio and (ii) Metrics . The word 
biblio is derived from the combination of a Latin and Greek word 'Bihon' 
meaning book paper. On the other hand the word 'Metrics' indicates the science 
of metre ie. measurement. 
There are nmnber of definitions of bibliometrics given by different 
researchers and eminent scholars such as Huhne, Raising, Fairthome, Beck, 
Potter, Sengupta and others. 
1. According to Hulme: The purpose of statistical Bibliography is to shed 
light on the process of written communication and of the nature and 
course of development of a discipline by means of counting and analysing 
the various facts of written communication. 
2. Raising defines it as "Statistical Bibhography, the assembling and 
interpretation of statistics relating to books and periodicals ... to 
demonstrate historical movements, to determine national and universal 
research, use of books and journals and to ascertain in many local situation 
the general use of books and journals". It is regarded as one of the 
classical definition of bibliometrics. 
3. As it was pointed out earlier, the term bibliometrics was first coined by 
Alan Pritchard in 1969 in preference to existing terminology 'Statistical 
Bibliography' he defined 'bibliometrics' as "The application of 
mathematical methods to books and other media of commimication." 
4. According to Fairthome, it is the "Quantitative treatment of the properties 
of recorded discourse and behaviour appertaining to it." 
5. The British standard Glossary of documentation of terms explained 
bibliometrics as the study of " The use of documents and patterns of 
publication in which mathematical and statistical methods have been 
applied". 
6. Hawkins in his on-line bibliometric study interpreted bibliometrics as 
"The quantitative analysis of the bibliographic features of a body of 
literature". 
7. Nicholas and Ritche in their book entitled 'Literature on Bibliometrics' 
opined that bibliometrics provide information about the structure of 
knowledge and how it is coimnunicated? they further added that 
bibliometric studies fall mainly into two broad groups-those describing 
characteristics or features of a literature (descriptive studies) and those 
examining the relationship formed between the components of a literature 
(behavioural studies). 
8. Sengupta defines it as the "organisation, classification and quantitative 
evaluation of pubhcation patterns of all macro and micro communications 
along with their authorships by mathematical and statistical calculus". 
9. Egghe defines it as " the development and application of mathematical 
(including statistical and optimizational) methods and techniques to all 
aspects of communication (including libraries, documentation and 
information centres, science policy)". 
4. SCOPE AND PURPOSE : 
Recent trends shows that bibliometric literature cover over nearly 25% 
of the total contribution of library science . A sizable portion of bibliometric 
literature is based of citation analysis , an expanding facet of bibliometric 
research . It is established technique covering wide area of knowledge. It hes 
in between the border line of social sciences and physical sciences. It has 
therefore, been able to involve scholars from many of these disciplines. 
Consequently from its inception it has attracted not only the librarians and 
information scientists, but also behavioural and social scientists and also 
scientists from different disciplines of physical sciences. 
Nicholas and Ritchie in 1978 elaborated the scope of bibliometrics. They 
opined 'Bibliometrics... provide information about the structure of knowledge, 
and how it is communicated'. They fiirther add that 'Bibliometric studies fall 
mainly into two broad groups. 
1. Those describing the characteristics or features of a literature (descriptive 
studies). 
2. Those examining the relationship formed between components of a 
literature (Behavioural studies). 
While defining scope of bibliometrics, Danielo Conner and Henry Voos 
adds that 'the Scope of bibliometrics includes studying the relationship within 
the literature (a citation studies) or describing literature typically these 
descriptions focus on consistent patterns, involving authors, monographs, 
journals or subject/language'. 
Ronald Stevens consider bibliometrics as a quantitative science and 
divided its scope into two basic categories. 
1. Descriptive bibliometrics or productivity count which includes: 
(a) Geographic 
(b) Time period 
(c) Disciplines 
2. Evaluative bibliometrics or literature use count which includes : 
(a) Reference count 
(b) Citation count 
While defining the bibliometrics pritchard also assigned its purpose as 
"to shed light on the process of written communication and of the nature and 
course of development of a descriptive means of counting and analysing the 
various facets of written communication". 
According to Dr. S.N. Singh bibliometric aims at providing quantitative 
analysis of the phenomenon going with documents, their organisation, use 
and services in library information centres and systems. It offers to the 
information worker a type of statistical technique for the study of characteristics 
and attributes of literature and that of communication media. 
Pritchard defined its purpose as "To shed light on the process of written 
communication and of the nature and course of development of a descriptive 
(in so far as this is displayed through written communication ) means of 
counting and analysing the various facets of written communication". 
5. LAWS OF BIBLIOMETRICS : 
The three fundamental laws which laid the formation of bibliometrics 
are : 
5.1. Lotka's hiverse square law of scientific productivity. 
5.2. Bradford's law of scattering of scientific papers. 
5.3. Zipf's law of word occurrence. 
These three laws of respectively based on : 
1. Number of authors contributing in a discipline or other field. 
2. Ranking of word frequency in a particular set of documents. 
3. Distribution of periodicals publications in a defined area of knowledge 
or number of papers in a set of journals. 
5.1. LOTKA'S INVERSE SQUARE LAW OF SCIENTIFIC 
PRODUCTIVITY 1926 : 
In 1926, Alfred J. Lotka proposed his inverse square law correlating 
contributors of scienctific papers to their nimiber of contributions. His law 
provided fundamental theoretical base for bibliometric studies involving 
authorships. He was interested in determining "the part which men of different 
calibre contribute to the progress of science." For this he checked the decennial 
index of 'chemical abstracts' 1907-1916 and counted the number of names 
against which appeared 1,2,3 etc., entries, he tabulated the data for 6,891 names, 
begirming with letter 'A' and 'B' . From the date he found that the number of 
persons making two contributions is about 1/4 of those making one, the number 
making 3,4.... contribution is respectively on 9th, 6/10 ...and 1/n^  those making 
one contribution and the proportion of all contributions, that makes a single 
contribution is 60 percent. From these data he proposed his inverse square 
law of scientific productivity as: 
The number of authors making n contribution is about 1/n^  of those 
making one contribution and the proportion of all contributors who make a 
single contribution is about 60% 
a (n) = k/n2 
where a is the number of authors producing n papers and k is constant. 
5.2. BRADFORD'S LAW OF SCATTERING 1948 : 
Samuel Clement Bradford, another pioneer of bibliometrics, should be 
considered for his classic paper " Sources of Information as specific subjects", 
which the fiurst paper published on observations on scattering. Bradford 
examined two bibliographies prepared in the science library (Britain) on apphed 
Geophysics (1928-31) and Lubrication (1931-32) and he prepared Hsts of 
journals arranged by decreasing order of source items contributed by the 
journals to the bibliographies. 
Samuel Clement Bradford while investigating 300 abstracting and 
indexing journals first noticed the scattering phenomenon. He estabhsh a 
hypothesis as to a considerable extent, the references are scattered through 
out all periodicals with a frequency approximately related inversely to the 
scope. Keeping this hypothesis in view he analysed his data and enunciated 
his law of scattering as 'Articles of interest to a specialist must occur not only 
in the periodical specialising in his subjects, but also from time to time in 
other periodical which grow in number as the relation of their fields to that of 
his subject lessens and the number of articles on his subject in each periodical 
diminishes'. Bradford concluded that, if scientific journals are arranged in 
order of decreasing productivity of articles on a given subjects, they may be 
divided into a nucleus of periodicals more particularly devoted to the subject 
and several groups of zones containing the same number of articles as the 
nucleus, when the number of periodicals in the nucleus and succeeding zones 
will be a linin^...; mathematically it can be represented as: 
f(x)+a+b log x 
where f(x) is the cumulative number of references contained in the first x 
most productive journals a and b are constant. In 1 :n:n^..., 1, represents number 
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of journals in nucleus and n is a multiplier. 
5.3 ZIPF'S LAW 1949 : 
Zipf developed and extended an empirical law, as observed by Estoup, 
governing a relation between the rank of a word and the frequency of its 
appearance in a long text. If 'r' is the rank of a ward and 'f' is its frequency, 
then mathematically Zipf's law can be stated as follows rf=c, where 'c' is a 
constant. His law states that in a long textual matter if words are arranged in 
their decreasing order of frequency, them the rank of any given word of the 
text will be inversely proportional to the frequency of occurrence of the word. 
6. BIBLIOMETRICS : ITS APPLICATIONS : 
Bibliometrics as a technique has extensive applications in identifying 
the research trends in a subject. Trends in authorship and collaboration in 
research; core periodicals, obsolescence and dispersion of scientific literature 
useful in estimating the comprehensiveness of secondary periodicals. 
As bibhometrics Hes between the border areas of the social science and 
the physical science, its techniques have extensive application equally in 
sociological studies of science, information management, librarianship, history 
of science including science poUcy, study of science and scientists and also in 
different branches of social sciences and scientists , helpful in formulation of 
need based collection development policy, weeding and stacking pohcy, science 
policy studies and many others. 
Bibliometrics analysis though having its own limitations is a useful and 
versatile technique. This technique is more specific being concerned only 
with the publication pattern of written communication, including their 
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authorships. The basis unit of bibliometrics are all facets of written 
communications such as primary and secondary periodicals, articles, abstracts 
published in them bibliographies of articles, books and monographs and each 
and every other media of communication. Because of active and consistent 
research work, bibliometrics today has made itself established as a viable, 
flourishing and sophisticated area of research. The study made with this 
technique have proved to be very useful involving many problems. Some of 
the areas where bibliometric techniques are consistently being applied are 
enumerated here: 
1. To quantijfy research and growth of different areas of knowledge. 
2. To estimate comprehensiveness of secondary periodicals. 
3. To measure usefulness of adhoc and retrospective SDI service. 
4. To identify core periodicals in different disciplines. 
5. To regulate inflow of information and communication. 
6. To identify authorship and its trends in documents on various subjects. 
Now a days bibliometrics techniques are being applied to get factual and 
accurate data in the transfer and handling of Information. According to 'Narin 
and Moir, the most active of modem bibliometrics is concerned with 'citation' 
Gross and Gross were the first to apply bibliometric techniques to the problem 
of chemical library acquisition. 
Broadus has applied citation analysis to collection building. Since then 
a number of works have been undertaken for different purposes. 
Raising has applied this technique to evaluate the relative importance of 
scientific journals. Brooks has used it to estimate the size and composition of 
scientific periodicals. Donohue has used three bibliometric techniques to study 
the literature of information science for library measurement purposes. 
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7. CONCLUSION: 
The term bibliometrics was coined by pritchard in 1969. Bibliometrics 
has attained the significance in recent years because of its practical application 
in the evaluation of library operations and services as a statistical technique it 
has extensive appUcations LQ library and information field in identifying the 
research trends in a subject, trends in authorship. Bibliometrics involve 
quantitative techniques applied by information managers to measure the records 
of human communication. It is used to identify the pattern of publication, 
authorship, citations used for a subject etc. over a period of time and thereby 
offering insight into the dynamics of the areas under a particular study. 
Bibliometric data provide precise and accurate observation particularly in the 
study of science and scientists. The information scientists makes use of this 
technique for economical and efficient management of his material and 
services. Thus the technique seems very promising in the realm of practical 
knowledge. In recent years, bibliometric techniques present themselves as a 
key to objective evaluation. 
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Chapter -II 
A BRIEF IlTRODUCTIOl 
BACTEEIAL A ¥lRAL) 
MMUIOLOSY-BACTEEIAL AID VlEAL 
0, INTRODUCTION 
IMMUNOLOGY: is that branch of science which is concerned with immunity 
and its Phenomenon. It is obvious that animals such as ourselves must contend 
with a host of potentially dangerous microbial enemies . There are many 
microorganisms among the bacteria, flingi, viruses and parasites that will readily 
invade the body and cause disease, and it requires "eternal vigilance" as the 
part of the body's defences to protect us against these invaders. The Scientific 
basis of our defence mechanisms is the subject of Immunology. 
Not with standing the existence of our Immunological defences, it is clear that 
they are not completely effective. 
1. HISTORY AND DEVELOPMENT : 
With in the last decades Immunology has emerged as an individual science 
and like all modem sciences, it draws from and contribute to many other closely 
related biological and chemical sciences, including microbiology, biochemistry 
,genetics, medicine, zoology and pathology. The recent out burst of advances 
in Immunology has followed very closely and in some instances has responsible 
for notable progress in these other sciences. Virtually the entire history of 
Immunology has been recorded in the past 100 years even if we calculate the 
origin of Immunology from the time of the introduction of smallpox 
Vaccination into the western world. Immunology has existed for only about 
150 years. During that time the development of Immunology and the sciences 
on which it has depended has been gradual and uneven. Consequently it is 
only within the past century that the growth of subdisciplines within the area 
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of Immunology has become apparent. 
The first of the subdivisions of Immunology to emerge was immunity. 
In its infancy immunology was devoted almost exclusively to the prevention 
of infectious diseases by vaccination and immunization. In the 1880s 
immunology and immunity were synonymous, but this is no longer true. Even 
though considerable effort still is being directed toward the improvement of 
immunizing techniques, new topics such as synthetic vaccines, genetically 
engineered vaccines, and new adjuvants and the fantastic recent advances in 
cell-mediated immunity have magnified immunity as a distinct discipline within 
the broader subject Inmiunology. 
Serology also could be thought of as subdivision of immunity but it is 
such a vast subject that it deserves an equal status. Like Immunity, serology 
has obvious practical implications for human and veterinary medicine, but as 
a diagnostic rather than a preventive aid. 
A third subdivision of immunology emerged with the others at the turn 
of the 20th century. It attempted to view immunologic phenomenon as 
expressions of complex chemical reactions between antigens and haptens with 
immunoglobulins and complements. In the beginning this new area of 
immunechemistry was almost totally dominated by landsteiner and his studies 
with haptens. Gradually as biochemical and biophysical procedures become 
more sophisticated macromoleculer antigens, antibodies and complement 
become subjects of truer chemical investigations. 
Already vast rewards have been harvested including a knowledge of the 
chemical basis of antigenic determinants the structure and chemistry - including 
the nucleotide and amino acid sequence of immunoglubulins , the chemistry 
of complement system influence chemotaxis and anaphytaxis and the chemistry 
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of immunosuppression. 
2. IMMUNOLOGY AS A DISCIPLINE : 
The four subdivisions (immunity, serology, Immunochemistry and 
Immunobiology) encompass the field of Immunology as it exists today. The 
dividing lines between these areas of Immunology are all but invisible and 
infact make subdivision rather artificial. 
2.1 IMMUNITY: 
The first exciting area of study for immunologists and the foundation 
for the whole of immunology was that of immunity to infections diseases. 
Many unrecorded observers must have noted that the contraction of and 
recovery from certain diseases resulted in a permanent resistance to recurrence 
of the small illness. Despite such knowledge among the lay population it was 
not until the early 18th century that the purposeful contraction of a disease 
with the intent of creating immunity came under study. 
2.2 IMMUNECHEMISTRY: 
The study of biochemical and molecular aspects of immunology, 
especially the nature of antibody, antigen and their interactions. The first major 
contribution to immunology with a distinctive chemical imprint resulted from 
the study of haptens. The word haptens was coined by the famous Landsteiner 
(1868-1943) in 1921 to refer to small chemical groups that could be attached 
to already existing antigen that would add specificity to the antigen. SVANTE 
AUGUST ARRHENIUS was the first to use the term immunechemistry in 
1903. He published a monograph bearing that title in 1907, other books 
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emphasizing the chemistry of immunity and immunology was pubhshed by 
wells in 1992, Karl Land Steiner in 1936, Marrack in 1934, and Kabat and 
Mayer in 1948; immunechemistry has long been accepted as a subdivision of 
Immunology 
2.3 SEROLOGY: 
Like Immimity, Immunechemistry and Immunebiology, Serology also 
could be considered as a subdivision of immunology, but it is such a vast 
subject i.e. It is a subject within themselves. It has its own status. Like Immunity, 
serology has obvious practical impUcations for human and veterinary medicine, 
but as a diagnostic rather than a preventive aid. 
2.4 IMMUNEBIOLOGY: 
Since Immunology is fundamentally a biologic science, every facet of it 
could be considered under an umbrella called immunobiology. Obviously the 
use of the ward immunebiology here, as a subdivision of immunology, is 
intended for those segments of immunebiology that have not yet achieved the 
status of immunity, serology & Immunechemistry. When items such as allergy 
and hypersensitivity, theories of antibody formation, autoimmune disease, tissue 
transplantation , tumor immunology, immunologic tolerance , red blood cell 
grouping and erythoblastosis fetalis are discussed under a single heading the 
ramification of immunology that the medical science become very apparent. 
3. SCOPE: 
Over the past 20 years tremendous advances have been made in the 
understanding of the immune system. Our knowledge of the immunological 
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processes underlying the reactions of the body to infectious agents, to tumours 
and to transplanted tissues and organs has gained much ground as the result of 
advances in immunological techniques. Immunologists have used many of 
the techniques developed by biochemists and molecular biologists to study 
the immune system. Advances in nucleic acid technology have been used to 
identify the genes codings for molecules such as the T-cell receptor and MHC 
Molecules. The genes for immunologically important molecules have been 
cloned and recombinant DNA technology has allowed the production of 
relatively large amounts of pure proteins. Immunologists have developed many 
new techniques including novel ways of producing a homogenous 
immimoglobului preparation, monoclonal antibody, from impure antigens. The 
development of these defined reagents have revolutionized immunoassays and 
detections systems that employ antibodies. With this knowledge it might be 
possible develop novel ways of treating autoimmune diseases, allergic 
conditions and tumors and to develop new strategies to reduce transplant 
rejection. 
Thus it can be seen that immimity in its original meaning, referring to 
resistance to infection by means of a specific immune response, is only one 
activity of a complex system in animals. The total activity of the cellular 
system is concerned with mechanisms for preserving the integrity of the 
individual with far-reducing imphcations in embryology, genetics, cellbiology, 
tumour biology and many non-infectious disease processes. 
4. IMMUNITY AND ITS TYPES : 
The first exciting area of study for immunologists and the foundation 
for the whole of immunology was that of immunity to infectious diseases. As 
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immunology is that branch of science which is concerned with immunity and 
its phenomenon. So both immunology and immunity can not be separated. 
The meaning of the term immunity as it is used today derives from its earlier 
usage referring to exemption from military service or paying taxes. It has long 
been recognised that those who recovered from epidemic diseases such as 
smallpox and plague were exempt from furthers attacks and such immune 
individual were often used in an epidemic to nurse those suffering from active 
disease. Edward Jermer, towards the end of the 18th century was the first to 
initiate the scientific approach to iitmiunization. He took up observation made 
20 years earher by a Dorchester farmar named Benjemin Jesty, that persons 
exposed or deliberately inoculated with cowpox were protected against 
smallpox. 
The foundation for our understanding of immunity were laid by the 
invention of the microscope by Leeuwenhook. 
Immunity is of two sorts, active and acquired, Achive immunity comes 
by surviving an infectious disease, although the attack may be so mild as to 
pass unnoticed. The infecting organism produce antibody reaction which persist 
in some cases for a long as a life time. Immunity can be acquired by intentional 
exposure to infectious organisms, usually altered so that they can produce an 
antibody reaction but can not produce an antibody severe symptoms of disease. 
Preparations used to produce intentional immunity include living organisms, 
organisms killed or rendered in active by chemical treatment or heat and 
substance produced by organisms which are thought to play a leading part in 
disease processes. 
The state of resistance of the animal body to disease, especially to a 
particular disease. It includes resistance to infection, to progress of the disease 
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after infection and the influence of all those factors that may raise or lower the 
resistance of the body. These factors may be classified into general or local. 
General factors may be natural , dependent of the species, the race or the 
indi\ddual; in the latter case they may be inherent or genetic or passive acquired 
(eg maternal antibodies in the blood) Active acquired (subclinical infection) 
Artificial general immunity may be attributed to non-specific factors (eg 
nutrition shock) Acquired Immunity - Immunity acquired during life not 
inherited it may be active or passive. Active Immunity- Protection acquired 
by contact with antigen. 
Immunity may be developed by various ways which are given above 
and some are possessed by birth. The defence of an animal infectious organisms 
or their toxic products can be considered from several view points which include 
1. Whether it is naturally existent or acquired characteristic. 
2. Whether it is based on humoral or cellular factors and 
3. Whether it is external or internal in location. 
4.1 NATURAL RESISTANCE : 
Natural Resistance or natural immunity, known also as itmate immunity, 
native immunity, or inherited immunity, should not be confused with naturally 
acquired immunity, innate immunity refers to that type of resistance which 
each individual has by virtue of being the individual he or she in terms of 
species, race , sex, or other factors associated with genetically controlled 
resistance. Natural immunity, unlike acquired immunity, commonly is thought 
of as a nonspecific barrier that is effective against many different kinds of 
infectious agents, because of this some prefer the term natural resistance to 
natural immunity, the word immunity often connoting specificity. As the name 
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itself convey that it is the immunity that is naturally acquired. 
4.2 ACQUIRED IMMUNITY : 
Acquired Immunity refers to that immimity which a person develops 
during a life time. It is antigen (Pathogen) specific and may be based on 
antibodies (Humoral Immunity) or may be cellular in origin and more closely 
associated with the activities of macrophages and T lymphocytes. 
Acquired immunity is divided into two; 
4.2.1 HUMORAL IMMUNITY: 
Immunity based on antibodies is probably the single most 
formidable type of immunity. This form of immunity is conveniently 
subdivided into that which is actively acquired and that which is passively 
acquired. 
4.2.1.1 ACTIVELY ACQUIRED 
4.2.1.11. Natural 
4.2.1.12. Artificial 
4.2.1.2 PASSIVELY ACQUIRED 
4.2.1.21. Natural 
4.2.1.22. Artificial 
In active immunity the individual synthesizes his or her own antibodies 
whereas in passive immunity the individual receives these antibodies from 
some other individual, either a human or a lower animal. Both active and 
passive immunity are subdivisible into two categories depending or whether 
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the immunity is acquired by natural or artificial means. Natural acquired 
immunity should not be confused with natural immunity. 
4.2.1.1. ACTIVELY ACQUIRED IMMUNITY : 
A degree of naturally acquired active immunity results from any infection 
from which a person recovers, whether the illness is serious or subclinical. 
During illness the individual receives an antigenic stimulus which initiates 
antibody production against that specific pathogen, on a subsequent visitation 
by the same or an antigenically related pathogen, these antibodies will assist 
in the bodies defence. Because many microbes produce disease with a high 
morality this in not a very satisfactory way of developing immunity. 
A major goal of immunologists interested in preventing infectious 
diseases has been the development of vaccines or toxoids that can be used in 
immunization. 
4.2.1.2. PASSIVELY ACQUIRED IMMUNITY 
Passive immunity also may be acquired by natural means or by artificial 
means. Naturally acquired means or by artificial means. Naturally acquired 
passive immunity, usually refers to the transplacental passage of antibodies 
from the mother to her unborn child during the latter part of pregnancy. This is 
caused almost entirely by Igh, since other immunoglubulin isotopes do not 
pass the placental barrier. 
4,2.2 CELL-MEDIATED IMMUNITY: 
Cell mediated immunity plays a major role in the elimination of 
the intercellular pathogens by causing the lysis of the infected cells or the 
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intracellular destruction of microorganisms. 
5. BACTERIAL AND VIRAL DISEASES 
AND THEIR IMMUNIATIONS : 
Bacterial and viral diseases are those diseases which are caused by these 
microorganisms. Different other microorganisms also cause various types of 
infections in the human body or lower organisms. 
Before defining these bacterial and viral diseases first define the term 
infectious diseases which these microbes caused in the living beings. 
Infectious diseases are those caused by invasion of the body by organisms 
from outside, they are characterized by the fact that the disease can be passed 
on from one person another or from one animal to a person. Once organisms 
have gained entrance to the body they provoke total reaction even though the 
area directly affected may be quite small. The bacteria causing disease are 
classified according to shape as bacilli (rods), staphylococci (bunches), 
streptococci (chains), diplococci(pairs), Vibro (comma shaped). 
Viruses are usually too small to be seen under an ordinary microscope; they 
can be however be photographed under the electron microscope. Viruses 
cause such diseases as influenza, measles, mumps, poliomyelitis, smallpox, 
encephalitis, yellow fever, infective jaundice and chickenpox and also such 
plant and animal infections as tobacco mosaic diseases and foot and mouth 
diseases. Other virus diseases are swine fever in pigs and myxomatosis in 
rabbits. One of the commonest means of spread of bacterial and viral disease 
is by droplet infection, minute drops carrying germs are coughed or sneezed 
into the air by someone already suffering from the disease. Next commonest 
mode of spread is perhaps by way of infected food, water and infected hands 
in the kitchen, cholera, dysentery, food poisoning and typhoid fever are passed 
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on this way. 
5.1 VIRAL DISEASES : 
Before considering specific instances of viral disease and their 
immunologic prevention, a number of special of viral disease first should be 
considered. The mechanism of virus infection is an important factor to be 
considered. Many viruses produce only local infections that tend to shield 
them from the full play of the hosts defence system. Many of the respiratory 
viruses are of this type, causing infection only of the superficial tissues of the 
lung. A second type of evasion by viruses is by their intracellular latency. 
Herpes simple virus (cold sores, fever blisters) invades host cells and remains 
dormant and protected there from host immunity. Some viral diseases are given 
as under Smallpox, Rubella, Influenza, Poliomylitis, Rabies, Hepatitis B. 
5.2. BACTERIAL DISEASES : 
Immunity to bacterial diseases is based on circulating antibodies to 
bacterial toxins or specific cellular antigen and except for mycobacterial 
diseases and a few other contribution of CMI has been considered. 
Tetanus & Diphtheria are two bacterial diseases clearly caused by potent 
exotoxins that the bacteria excrete currently in United States a combined 
diphtheria & tetanus toxiod preparation absorbed to an adjuvant is used for 
routine immunization against these two diseases. 
Tuberculosis is also one of the common bacterial disease. BCG 
vaccination against tuberculosis is the only example of an attenuated bacterial 
vaccine that has stood the test of time. 
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5.3. IMMUNIZATIONS AGAINST 
THESE INFECTIOUS DISEASES : 
The body has numerous methods of defence but the main ones are, firstly 
the substances known as antibodies and antitoxins produced in response to an 
infection, the former rendering the invaders helpless and later neutralizing 
their poisons and secondly special while cells in the blood (Phagocytes) which 
engulf and destroy the germs after they have been attacked by the antibodies. 
Antibodies and Antitoxins can be transferred from one individual to another. 
The process is known as passive immunization and is used in medicine both 
to prevent infection and to cure it. 
Obviously it is much better if the body can be stimulated to produce its 
own antitoxins and antibodies and this is done by active immunizations. Active 
immunity may last a long time but passive immunity is always short lived. 
There are many different defence mechanisms that protect an individual from 
microorganisms and potentially harmful material. Some of these including 
physical barriers like the skin. Phagocytic cell and certain chemical substances 
and enzymes, are active before exposure to foreign material. These iimate or 
natural immune mechanisms are not enhanced by previous exposure to , nor 
do they discriminate between most foreign substances. Other defence 
mechanisms collectively known as acquired or adaptive immunity have 
components that are able to recognise variation in structures present on foreign 
material. 
5.3.1 IMMUNIZATION (DEFENCE MECHANISMS) : 
The action of making a person immune to a disease; irrtmunization 
may be passive or active. In the production of passive immunization an 
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antitoxin already eloborated in another feature is injected: the creature used 
for example in the case of tetanus is usually a horse; in which active immunity 
is induced by the injection of antigen. The serum of the horse may than be 
used to protect an injured man who has not been actively immunized against 
tetanus. 
Since most of active immunization are begun and completed in childhood, 
the America Academy of paediatrics has established a schedule of such 
immunizations for normal infants and children developing in the United States. 
5.3.11 ACTIVE IMMUNIZATION : 
The academy advises protection against the following disease 
though prophylactic immunization program: diphtheria , tetanus, whooping 
cough, poliomyelitis, measles rubella and mumps. 
It is interesting to note that no other vaccines against bacterial diseases 
are recorded by the American academy of pediatrics. 
5.3.12 PASSIVE IMMUNIZATION : 
Passive immunization continues to play a significant role in 
infectious diseases control but there have been obvious adjustments in its 
application in the last two decades prior to recent times passive immunization 
was limited almost exclusively to tetanus and diphtheria with occasional uses 
in cases of botulism or gas gangrene. 
6. CONCLUSION: 
Immunology is that branch of science which is concerned with immunity 
and its phenomenon. The scientific basis of our defence mechanisms is the 
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subject of immunology. Within the last decade immunology has emerged as 
an indi\ddual science and like all modem sciences it draws from and contributes 
to many other closely related biological and chemical sciences including 
microbiology, biochemistry, genetics, medicine, zoology and pathology. 
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Chapter -III 
BIBUOMETEIC STUDY: 
OBJECTIVES AID METflODOLOG 
BIBLIOMETEIC M U D Y : OBJECTIVES AID METHODOLOGY 
PURPOSE: 
It is well known that knowledge is turbulently dynamic and continuum. 
The new researches and thirst for knowledge has led to the generation of new 
work. It is necessary that new work and new findings should be circulated 
widely among the research scholars, specialists and others who are interested 
in them. 
Due to expontential growth of literature profileration of knowledge, 
emergence of multidisciplinary and interdisciplinary subjects, librarians faces 
great problem in selection, acquisition, collection and organisation of relevant 
documents within limited financial resources librarians has to have or develops 
a sound collection of relevant documents. To overcome these problem they 
need a technique that would help them in : 
a) Selection of Core Documents : 
We know that the amount of literature being published in each subject 
field is too bought them all. With in limited finance librarians have to acquire 
those documents that will fulfil the needs of his most users i.e. following the 
"the reading materials for the largest number of Reader at the leasst cost 
principle". Through bibliometric study it is possible to identify the widely 
used relevant documents. 
b) Selection of Core Periodicals : 
Periodicals are primary source of information and mostly used by subject 
specialilst and researchers. Much of library budget is spent in periodicals 
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subscriptions. Their cost is very high and much of foreign exchange is wasted 
in acquiring them. This foreign gives a hst of core periodicals used by specialist 
and researcher of that subject field. 
« 
c) Knowing the Characteristics of Literature in Different 
Subject Field : 
The knowledge and trend about the characteristics of literature of 
particular subject field (1 v^ M»3j£xfc-ift|^ ) will help the librarians in taking policy 
decisions to help them in serving the research community ( . ' 
' ' i'-') in a better, exhaustive and up to date manner. Study will also 
provide clear cut picture of the development of subject chronology and indicates 
as to what later researches and new modifications have been made over the 
subject. 
d) Providing Abstracting and Indexing Services : 
These two are most important documentation services provided by 
libraries. For this purpose librarians has to know forms of documents, core 
periodicals. Books and some eminent personalities belonging to that subject 
field. By knowing the core periodicals he would be able to select articles to be 
indexed, and knowing the specialist he would be able to selects articels to be 
abstracted. 
Bibliometric is such a technique that helps the librarian in solving these 
problems. This type of study helps in library management and collection 
development based on actual use. 
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1. OBJECTIVES OF THE STUDY : 
The present study aims (^ identification and describing some of the 
characteristics of the literatm-e published in the field of Immunology over the 
period of two years from 1995-96 with a view to identifying the place, time 
subject areas, eminent authors and country of origin where the document is 
published. 
It is well known that knowledge is growing at very fast rate. The new 
researches and thirst for knowledge has led to the generation of new knowledge. 
It is necessary that new work and new findings should be highlighted among 
the research scholars and others who are interested in them. So bibliometric 
study will help the librarian in the selection of literature in the field of 
Immunology. More precisely the main objectives of the present study are : 
1.1 To ascertain the principle bibUographic forms of hterature in Immunology. 
These are many forms of published literature i.e. Article, Reseaarch 
Reports, Conference Proceedings, Letters, Bulletins, Technical Reports 
etc. 
1.2 To find out the geographic distribution of significant literature in the 
field of Immunology, this will enable us to know the major countries 
producing Immunology literature. Through this study librarian will be 
able to decide from which country he has to procure the documents and 
accordingly he will allocate the budget. 
1.3 To find out the core periodicals reporting susbstantive amount of literature 
in Immunology and prepare the ranking list of most of the productive 
periodicals (core periodocals) in this discipline of knowledge. It is clear 
that periodicals play a vital role in the communication of Information. 
The present ranking list will help librarian in determining acquisition 
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policy for periodical publications. 
1.4 To identify the significant or eminent personalities in the field of 
Immunology by ranking these authors according to their frequency of 
occureance. To find out the authors whose contributions are significant, 
is one of the important objectives of their study. Thus, the author then 
identified must find place in the libraries specification in Immunology 
bibliographical services. 
1.5 To know the subject dispersion of discipline Immunology in order to 
find out its interdisciplinary and mutidisciplinary character. This analysis 
has been done on the basis of subject field of the periodicals publishing 
the literature. 
1.6 To find out the language wise distribution of literature in order to know 
the productivity of Immunology literature in different languages. As we 
know the field of Science is very vast, number of authors contributors 
for a single work are many more. They write in their own languages. 
This study may help the librarian in providing translation services to his 
users. 
1.7 To have chronological study of literature. In this analysis time of origin 
of itmes is studied to know how many item are of recent origin. This 
study shows that how currently information is being bulished by 
Biological Abstract. 
2. METHODOLOGY: 
Research in any area calls for a systematic methodologies. Though the 
term Bibliometrics was introduced in 1969 to indicate a new discipline which 
employees quantitative methods for analysing various aspects of written 
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documents. Procedure which I have followed in doing bibiometric study are 
as under : 
2.1. Selection of Source Document: 
To undertake a Bibliometric study on the literature of'Immunology' first 
we have to select a source document to collect the data for our analysis. It is 
very essential that source document which we choose should gives a 
comprehensive, authentic and authoritative source to cover the material on 
Immunology. 
Biological Abstract, published by Bioscience Information Service : 
Philedelphia has been found to be the most appropriate source document. It 
contains publications of extraordinary and scholarly articles from the eminent 
personalities, scholars and experts from different parts of the world. Biological 
Abstract provides Informative abstracts along with current information as semi-
monthly publication. The volumes of 1995 and 1996 being the most recently 
available have been selected for the purpose. 
Taking, the above facts into consideration, latest available volume of 
Biological Abstract 1995-96 have been used for the purpose. 
2.2. Preparation of Entries : 
After choosing the source document next step is to collect the data from 
the source document. Necessary bibliographical details of each item was noted 
on seperate cards. Name of the author, title, source Journal, Date, Place, form 
and text language was noted on cards. In other words, a sort of bibliography 
was compiled on the cards. These cards were arranged and rearranged during 
analysis. 
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2.3. Analysis : 
Next step after preparation of entries was to analyse the data which was 
collected from the source document. The total data collected on separate cards 
were analysed under the following heads : 
2.3.1 Forms of Documents : 
There is a variety of forms of documents in which literature on 
Immunology is published. These are articles, conference Proceedings, 
Bulletins, Research Reports, Letters, Patents etc. This analysis has been done 
to know the major forms of documents used for producing new information in 
the subject under study. These are tabulated to find out most used source 
material. 
2.3.2 Geographical Scattering of Items : 
This study is done to know the origin of documents and countires of 
which literary output is more. From this study or analysis we came to know 
that which is the most dominating country in the field of study. 
2.3.3 Chronological Study : 
In this analysis time of origin of item were studied to know how many 
items belong to a particular time period on the basis of frequency of items 
belonging to a particular year, the data are analysed and labulated the most 
productive year of items are noted. 
2.3.4 Language-Wise Distribution of Items : 
In this study an attempt is made to analyse the language wise distribution 
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of items. Since the source document is of International level and have 
comprehensive coverage, and articles published in almost all the languages of 
the world, so we have to analyse the items language-wise. In the abstract 
itself the language of the original text is given. While collecting the data, I 
have noted down the language and arranged them according to their rank, in 
order to know dominent language. 
2.3.5 Ranking of Periodicals : 
Ranking of periodicals is also done in order to identify the core periodicals 
i.e. The periodicals containing more research literature on the topic 
'Immunology'. It is the primary objective of this study. More and more material 
is pubHsed in periodicals. They are supposed to be the vehcles to transfer the 
nascent information in the scientific field. They are frequently in use to produce 
the new literature so it becomes necessary for libraries that which Journal he 
has to purchase. Garfield has mentioned that frequency of occurance of 
periodicals reflects the value of that periodicals. The analysed periodicals are 
tabulated on the basis of their frequency of occurance. 
2.3.6 Ranking of Authors : 
Here we analyse the authors on the basis of their frequency of occurance 
i.e. how many times an author occurs. This study is done to know the eminent 
pesonalities in the field of Immunology. I have taken only first two authors 
and analysed them to find out the number of single authors, then two authors 
and more than two authors. After counting them I arranged them alphabetically. 
Surname of each author is the basis for alphabetization. Through this study, 
eminent personalities (authors) in the field of Immunology are known. As the 
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field of Science is quite vast, the number of contribution made by different 
authors is quite vast. The primary objective of this study is to find out the 
authors whose contributions are significant in the subject. For this purpose a 
ranking Hst of significant authors has been presented. This analysis is too 
cumbersome because there are a number of authors with only one contribution. 
2.3.7 Subject Dispersion Analysis : 
This analysis has been done to know the scattering of literature of 
'IMMUNOLOGY' in other subject fields. This analysis shows the 
interdisciplinary character of the subject field imunology. This analysis has 
been done on the basis of subject field of the periodicals publishing in the 
literature. The information about the subject field was obtained fi^om Ulrich, 
International Periodical Directory (33rd ed.) 
2.3.8 Application of Bibliometric Laws : 
After doing all the analysis the foremost and final job is to apply this 
data which we get after analysis to the laws of bibliometrics. Our study is the 
bibliometric study so I have to testify the laws of bibliometrics by applying 
the data to these three laws in order to find out how much these laws are valid 
today. 
All the bibhometric study is based on this final step i.e. application of 
bibliometric laws because this is the basis of our study to find out the result 
after applying the analysed data to these laws. 
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Chapter -IV 
DATA AIALYSIS, IlTERPEETATIOl 
EEPEISEITATIOI 
DATA A I A L Y S I S , INT'ERPEETATlOl AID 
EfiPEESElTATION 
A total of 4710 items were collected from the source documents, 
Biological Abstract, published during 1995 & 1996. The volumes of 1995 
were tried to contain 2348 items and that of 1996 contained 2362 references 
on the subject 'Immunology'. The data thus collected was arranged and 
rearranged the undertaken the following types of studies: 
Form-wise Distribution : 
The literature on Immunology was found to be published in a variety of 
forms of documents. They are periodical articles, Research Reports, conference 
proceeding, letters and bulletins. The prime objective of this study is to know 
the major forms of documents used for publishing literature on Immunology. 
This information is used for the provide of information as this study will help 
him decide as to which form of docimient on the subject he should acquire for 
melting most of the requirements of his users. 
During the time of collection of data, the forms of each item was identified 
and noted on the card. These cards were separated in different groups on the 
basis of different forms of documents. These items were then counted in each 
group. 
The result showed the periodical articles were the most dominantly form 
in the field of Immunology. As 87.37% of the of the total were inform of 
periodical articles only. This is followed by Research Reports, with 6.63%, 
Conference Proceedings 2.54%, Letters 2.12% and bulletins 1.59%. 
The study emphasizes the fact that the libraries should concentrate more 
on periodical literature in field of Immunology. 
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TABLE -1 : FORM WISE DISTRIBUTION 
SI. No. 
1. 
2. 
3. 
4. 
5. 
Forms 
Articles 
Research Report 
Conference Proceedings 
Letters 
Bulletins 
Frequency of 
Occurrence 
4115 
300 
120 
100 
75 
% 
87.36 
6.36 
2.54 
2.12 
1.59 
Total 4710 99.98 
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Geographical Distribution of Items : 
This type of study is done with a view to know the countries which are 
most active in research in the field of Immunology. This t3^e of information 
will go along way in helping the librarian in his acquisition policies. As it will 
help him in deciding from which country or countries the document on the 
subject should be procured. 
Table II shows the geographical distribution of items. It is obvious from 
the table that all the literature understudy has originated from as many as 79 
countries. It was found that literary output of USA is more as compared to 
other countries. In the ranking list USA accounted for about 37.07 of the total 
while the countries like Japan, Germany, UK and France accounted for 9.91%; 
5.49%, 5.39%, 5.20%) of the total. The table contributed that 11 countries 
including India contributed more than 100 items with a span of 2 years. 
As the literature on the subject was published from 79 different countries 
21 shows wide coverage of the source documents. The information is useful 
for librarian because it will help him to procure documents from these research 
Immunology. 
TABLE - 2 ; GEOGRAPHICAL DISTRIBUTION 
SI. No. 
1. 
2. 
3. 
Name of Countries 
USA 
JAPAN 
GERMANY 
Frequency of 
Occurrence of 
Items 
1746 
467 
259 
Percentage 
Frequency 
(%) 
37.07 
9.91 
5.49 
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4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
UK 
FRANCE 
ITALY 
NETHERLANDS 
CANADA 
AUSTRALIA 
SWEDEN 
INDIA 
RUSSIA 
SPAIN 
SWITZERLAND 
POLAND 
DENMARK 
BELGIUM 
NORWAY 
AUSTRIA 
BRAZIL 
CHINA 
FINLAND 
ISREAL 
TAIWAN 
SOUTH KOREA 
CZECHREPUBLIC 
ARGENTINA 
HUNGARY 
THAILAND 
254 
245 
151 
142 
140 
120 
117 
113 
79 
79 
72 
65 
54 
44 
42 
38 
37 
37 
37 
33 
31 
21 
19 
18 
16 
16 
5.39 
5.20 
3.20 
3.01 
2.97 
2.54 
2.48 
2.39 
1.67 
1.67 
1.52 
1.38 
1.14 
0.93 
0.89 
0.80 
0.78 
0.78 
0.78 
0.70 
0.65 
0.44 
0.40 
0.38 
0.33 
0.33 
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30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
TURKEY 
UKRAINE 
MEXICO 
YUGOSLAVIA 
CROATIA 
IRELAND 
PORTUGAL 
NEW ZEALAND 
SLOVAKIA 
PAKISTAN 
GREECE 
SOUTH AFRICA 
BANGLADESH 
CHILE 
CUBA 
SINGAPORE 
BULGARIA 
GAMBIA 
MALA 
COLUMBIA 
COSTARICA 
ETHOPIA 
KUWAIT 
LUXEMBERG 
VENEZUELA 
BELARUS 
16 
16 
15 
13 
11 
11 
10. 
10 
10 
8 
7 
7 
6 
5 
5 
5 
4 
4 
4 
3 
3 
3 
3 
3 
3 
2 
0.33 
0.33 
0.31 
0.27 
0.23 
0.23 
0.21 
0.21 
0.21 
0.16 
0.14 
0.14 
0.12 
0.10 
0.10 
0.10 
0.08 
0.08 
0.08 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.04 
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56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
IRAN 
JORDAN 
KENYA 
ROMANIA 
SRILANKA 
UAE 
ZIMBABWAE 
CAMEROON 
EGYPT 
GUATEMALE 
ICELAND 
IRAQ 
KAZAKISTAN 
LATVIA 
LEBANON 
LITHUANIA 
MORACCO 
NEW YORK 
NIGERIA 
PUERTORICO 
SAUDIA ARAB 
SLOVANIA 
TANZANIA 
TUNASIA 
2 
2 
2 
2 
2 
2 
2 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
Total 4710 99.96 
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2 - Geographical Distribution 
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Chronological Study : 
This study is aimed at knowing the currency of information in biological 
Abstract. For the purpose no. of items originated in different years in separate 
volumes were taken into consideration. It was observed that the frequency of 
occurrence of most of the items in a given volume was greatest in the same 
year in which the volume was published. It may be seen that out of total 2348 
items indexed in the volumes of 1995, 1540 items were published in 1995 
only. Similarly in the volumes of 1996, 1653 items out of a total 2362 were 
published in 1996. However, the total % of frequency occurrence items in 
both the volumes of 1995-96 was found to be the highest 46.62% in the 1995. 
This shows that biological abstracts mostly current information. This is also 
obvious from the fact that % of frequency of occurrence from 1992-93 in only 
0.02 and 0.3%. 
TABLE -3 ; SHOWING YEAR-WISE DISTRIBUTION 
SI. 
No. 
1. 
2. 
3. 
4. 
5. 
Total 
Period of 
Origin 
1992 
1993 
1994 
1995 
1996 
Frequency of Occurrence 
of items in 
Volumes of 
1995 
1 
11 
796 
1540 
0 
2348 
Volxmies of 
1996 
0 
0 
53 
656 
1653 
2362 
Total 
frequency 
of occurrence 
1 
11 
849 
2196 
1653 
4710 
Percentage 
frequency 
of occurrence 
(%) 
0.02 
0.23 
18.02 
46.62 
35.09 
99.98 
Cimiulative 
percentage 
frequency 
(%) 
0.02 
0.25 
18.27 
64.89 
99.98 
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3 - Chronological Study 
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Language wise Distribution of Items : 
In any subject, it is interesting to note the most dominant language of 
communication of information. In this study on attempt have been made to 
analyse the language wise distribution of items from Table 4. It was found 
that all the collected items published in 19 different languages. But English 
was found to be the most dominant language of communication of scientific 
information in the field of Immunology. As the frequency of occurrence of 
the items in catalogue is 95.35% where as in all other languages it is less than 
1%. This study may help the librarian in providing the translation service to 
his users. 
TABLE -4 ; SHOWING LANGUAGE WISE DISTRIBUTION 
SI. No. Name of Frequency Frequency Cumulative 
Language Occurrence % Frequency % 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
ENGLISH 
FRENCH 
RUSSIAN 
POLISH 
GERMANIC 
SPANISH 
CHINESE 
JAPANESE 
KOREAN 
SERBOCROAT 
4491 
45 
37 
27 
23 
20 
16 
15 
11 
6 
95.35 
0.95 
0.78 
0.57 
0.48 
0.43 
0.33 
0.31 
0.23 
0.12 
95.35 
96.3 
97.08 
97.65 
98.13 
98.55 
98.88 
99.19 
99.42 
99.54 
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11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
TURKISH 
ITALIAN 
PORTUGUESE 
NORWEGIAN 
CZECH 
GREEK 
ROMAN 
SWEDEN 
UKRAINEAN 
5 
4 
3 
2 
0.10 
0.08 
0.06 
0.04 
0.02 
0.02 
0.02 
0.02 
0.02 
99.64 
99.72 
99.78 
99.82 
99.84 
99.86 
99.88 
99.90 
99.92 
Total 4710 99.92 
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Subject Dispersion Analysis : 
In every subject most of the literature is published in some case Journals 
belonging to a given subject field. However, a significant portion of literature 
gets scattered in some other subject as here. 
TABLE -5 : SHOWING SUBJECT DISPERSION 
SI. No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
Subject 
Field 
Medical Science 
Microbiology 
Biology 
Veterinary Science 
Zoology 
Biotechnology 
Genetics 
Biochemistry 
Chemistry 
Agriculture 
Bioengineering 
Number 
of Items 
3166 
510 
300 
260 
150 
105 
60 
59 
54 
39 
7 
Percentage 
Frequency 
67.2 
10.8 
6.36 
5.52 
3.18 
2.22 
1.27 
1.25 
1.14 
0.82 
0.14 
Cumulative 
% 
67.2 
78.6 
84.36 
89.88 
93.06 
95.28 
96.55 
97.8 
98.94 
99.76 
99.9 
The present analysis has been alone to know the scattermg of literature 
of Immunology in some other subject fields. In order to know the subject 
field Ulrish International period direct (33rd ed.) was consulted. 
As evident fiom Table 5, most of the literature on the subject i.e. (67.2%) 
was found to be published in the field of medical sciences. Herarchy in the 
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ranking list shows microbiology (10.8%), Biology (6.63%), Veteminary 
Science (5.2%) Zoology (3.18%) and Biotechnology (2.22%.). 
All these subjects are related to one another. However, it may be 
interesting to note that some literature on the subject Immunology gets scattered 
in the subject, chemistry, biochemistry, agriculture, bioengineering, such 
subjects especially bioengineering and agriculture have a far relation with the 
core subject medical sciences. 
Ranking of Periodicals : 
It is clear that periodicals play a vital and significant role in the 
communication of information. Scientists always depends for their relevant 
information on them. The extent use of scientific periodicals depends on the 
information seeking behaviour of scientists. A common tool which is well 
used for the selection of periodicals in libraries is the hst of core periodicals. 
This technique has been used or applied with considerable success by many 
bibliometric investigators since 1927. 
The identification of the most important periodicals containing the 
research literature in the field of'Immunology' is the prime objective of this 
study. The frequency of occurrence of a periodical is considered to be a measure 
of its utility. From the formwise analysis of collected data it has been foimd 
that periodicals, articles are the most dominant forms of documents in this 
field. So it becomes necessary for librarians to determine which periodical he 
has to procure. All the 4710 items are published in periodicals i.e. articles. 
The total number of periodicals are 350. 
The present ranking list should be of use to librarians and documents 
lists and research workers in determining acquisition policy for periodicals 
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publication and for the preparation of documentation list and circulation of 
periodicals for the benefit of potential readers, enabling them to concentrate 
on high ranking periodicals. In this ranking list periodicals are arranged in 
decreasing order of their frequency of occurrence and the title enjoying the 
same rank are listed in alphabetical order. 
Table 6 shows that 6 periodicals have frequency of occurrence more 
than 100 times accounting for 1281 items. 
TABLE -6 : SHOWING RANGE OF FREQUENCY 
SI. No. Frequency 
Range 
No. of 
Periodicals 
No. of 
Items 
Frequency 
% 
1. 
2. 
3. 
4. 
5. 
6. 
100 
75-100 
50-74 
25-49 
15-24 
1-14 
6 
6 
14 
40 
25 
259 
1281 
456 
779 
1204 
434 
556 
27.19 
9.68 
16.53 
25.56 
9.21 
11.80 
Total 350 4710 99.97 
TABLE -6.1 ; RANKING OF PERIODICALS 
SI. Rank Name of 
No. Periodicals 
Country of Frequency Frequency 
Occurrence % % 
1. 1 Infection and Immunity USA 
2. 2 Vaccine UK 
3. 3 Journal of Immunology France 
385 
241 
210 
8.71 
5.11 
4.45 
50 
4. 4 Journal of Virology Hungry 200 4.24 
5. 5 Clinical and Experimental UK 130 2.76 
Immunology 
6. 6 Clinical and Diagnostic USA 115 2.44 
Laboratory Immunology 
7. 7 Clinical Immunology and USA 81 1.71 
Immunopathology 
8. 8 Comparative Immunology USA 75 1.59 
microbiology and infectious 
diseases 
9. 8 Virology 
10. 8 European Journal of 
immunology 
11. 8 Immunology 
12. 8 Veterinary Immunology Germany 
and immunopathology 
13. 9 Journal of general Germany 74 1.59 
virology 
14. 10 Immunology and Croatia 63 1.33 
infectious diseases 
15. 10 Journal of Experimental Autralia 63 1.33 
Medicine 
16. 11 Proceedings of the USA 61 1.29 
National Academy of 
Sciences of the United 
States of America 
USA 
Germany 
Canada 
75 
75 
75 
75 
1.59 
1.59 
1.59 
1.59 
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17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29 
30. 
31. 
11 
12 
12 
13 
13 
13 
14 
14 
14 
14 
15 
16 
16 
17 
18 
Journal of Immunological 
Methods 
Pediatric Infectious 
Diseases Journal 
Journal of Infectious 
Diseases 
Journal of Pediatrics 
Journal of Virological 
Methods 
Archives of virology 
Journal of Leukocyte 
Biology 
Journal of Clinical 
microbiology 
Journal Medical 
microbiology 
Pediatrics 
Journal of veterinary 
medicine series B 
Immunobiology 
Journal of biological 
Chemistry 
Proceedings of the 
Society for experimental 
biology and medicine 
Journal of general and 
applied microbiology 
Sweden 
Turkey 
Greece 
Mexico 
Sweden 
Japan 
Germany 
USA 
USA 
USA 
UK 
Sweden 
Belgium 
USA 
France 
61 
52 
52 
51 
51 
51 
50 
50 
50 
50 
49 
41 
41 
40 
35 
1.29 
1.10 
1.10 
1.08 
1.08 
1.08 
1.06 
1.06 
1.06 
1.06 
1.04 
0.87 
0.87 
0.84 
0.74 
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32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
18 
18 
19 
20 
20 
21 
21 
21 
21 
22 
22 
22 
22 
23 
23 
24 
24 
Food and Agricultural 
Immunology 
Cellular microbiology 
Journal of Dairy Science 
Trends in microbiology 
FEMS Immunology and 
medical microbiology 
AIDS Research and 
human retrovirus 
Trends in Analytical 
Chemistry 
Oral Microbiology 
and Immunology 
International 
Immunology 
Microbiology 
and Immunology 
Journal of Dermatology 
Journal of Veterinary 
medical science 
Viral immunology 
Biologicals 
Clinical Infectious 
Diseases 
Surgical Forum 
Sikwa Gakuho 
Netherland 
USA 
Sweden 
Sweden 
Japan 
Italy 
France 
Belgium 
Denmark 
Australia 
Italy 
Switzerland 
Italy 
Switzerland 
Russia 
UK 
Japan 
35 
35 
33 
32 
32 
31 
31 
31 
31 
30 
30 
30 
30 
29 
29 
28 
28 
0.74 
0.74 
0.70 
0.67 
0.67 
0.65 
0.65 
0.65 
0.65 
0.63 
0.63 
0.63 
0.63 
0.61 
0.61 
0,59 
0.59 
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49. 24 European Surgical Norway 28 
Research 
Equine veterinary Journal India 27 
Mediators of Inflammation USA 27 
Tropical animal health Iceland 27 
and production 
Hybridoma Jorden 27 
Infectious diseases Belgium 27 
Indian veterinary Journal India 26 
Immunology Today Denmark 26 
Journal of biotechnology USA 26 
Journal of Interform and USA 26 
cytokine research 
Molecular microbiology Finland 26 
New England Journal UK 26 
of medicine 
AIDS (Philladelphia) USA 25 
Human antibodies France 25 
and hybridomes 
Molecular biotechnology Netherlands 25 
Scandinavian Journal of Hungary 25 
Immunology 
65. 27 Research communications Hungary 25 
in molecular pathology 
and pharmacology 
66. 27 Annals of Emergency Austria 25 
medicine 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
27 
27 
27 
27 
0.59 
0.57 
0.57 
0.57 
0.57 
0.57 
0.55 
0.55 
0.55 
0.55 
0.55 
0.55 
0.53 
0.53 
0.53 
0.53 
0.53 
0.53 
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67. 
68. 
69. 
70, 
71. 
72. 
73. 
74. 
28 
29 
30 
31 
32 
32 
33 
33 
American Journal of 
respiratory and critical 
care medicine 
Acta microbiologica 
Polonica 
Australian and 
Newzealand Journal of 
medicine 
Journal of equine science 
Pulmonary Pharmacology 
FEMS microbiology letters 
Journal of Inflammation 
Zentralblatt fuer 
USA 
Poland 
Australia 
Slovakia 
UK 
USA 
Netherland 
Japan 
24 
22 
21 
20 
19 
19 
18 
18 
0.50 
0.46 
0.44 
0.42 
0.40 
0.40 
0.38 
0.38 
Bakterologia 
75. 33 Indian Journal of medical India 
research 
Journal of hepatology 
Labouratory animal 
science 
Trends in biotechnology 
Journal of cytology and 
genetics 
80. 34. Journal of dermatological USA 
science 
81. 34 Journal of pediatrics and ^ Denmark 
child health .•'" / 
76. 
77. 
78. 
79. 
34 
34 
34 
34 
17 
17 
0.38 
France 
India 
Austria 
Japan 
17 
17 
17 
17 
0.36 
0.36 
0.36 
0.36 
0.36 
0.36 
V,b5-:^I52,. 55 
82. 
83, 
84. 
85. 
86. 
87. 
88. 
89, 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
35 
35 
35 
36 
36 
36 
36 
36 
36 
36 
37 
37 
36 
36 
36 
36 
36 
Blood Cell molecules Spain 
and diseases 
Experimental and clinical Spain 
Immunologenetics 
Immunological USA 
Investigations 
Nuclic Acid Research Poland 
World Journal of USA 
microbiology Biotechnology 
Antimicrobial agents and India 
chemotheraphy 
Experimental Cell Research UK 
Preventive veterinary India 
Journal 
Journal of Applied Physiology US A 
Microbial Ecology in health USA 
and diseases 
Biotechnology and USA 
bioengineering 
Veterinary parasitology USA 
Journal of Anatomy Columbia 
Investigative Ophthalmology India 
Mechanism of Ageing and India 
development 
Pharmacology and toxicology USA 
Scandinavian Journal of USA 
infectious diseases 
16 
16 
16 
15 
15 
15 
15 
15 
15 
15 
14 
14 
12 
12 
12 
12 
12 
0.33 
0.33 
0.33 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.31 
0.29 
0.29 
0.25 
0.25 
0.25 
0.25 
0.25 
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99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
35 
34 
34 
33 
33 
33 
32 
32 
32 
32 
32 
32 
32 
32 
32 
31 
31 
31 
31 
FEES letters 
Israel Journal of 
veterinary medicine 
Journal of Immunoassay 
Journal of veterinary 
medicine series A 
Pediatric Research 
Annals of Medicine 
Disease of Aquatic 
organism 
European Journal of 
biochemistry 
Journal of Rheumatology 
Microbiology (Reading) 
Regional Immunology 
Tievaeztliche Umschau 
Human Immunology 
Genetheraphy 
Immunology Letters 
Journal of Fish Biology 
Genonuine 
Japanese Journal of 
Allergology 
Journal of animal breeding 
and genetics 
USA 
Israel 
Germany 
Germany 
Italy 
France 
France 
UK 
India 
USA 
USA 
Japan 
Germany 
Sweden 
USA 
USA 
Germany 
Japan 
Poland 
11 
10 
10 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
0.23 
0.21 
0.21 
0.19 
0.19 
0.19 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.16 
0.14 
0.14 
0.14 
0.14 
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118, 
119. 
120. 
121, 
122. 
123. 
124. 
125. 
126. 
127. 
128, 
129. 
130. 
131, 
132. 
133. 
134. 
135. 
136. 
137. 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
Journal of Korean Medical 
Science 
M-S (Medicine Science) 
Annals of Neurology 
Nature Medicine 
Nutrition Research 
Morbidity and mortality 
weekly reports 
Current Science 
Life Sciences 
Digestive diseases and 
science 
Japanese Poultry 
Science 
Protein Engineering 
Journal of Chinese Society 
of veterinary science 
DNA and Cell Biology 
Methods (Orlando) 
Surgery Today (10 keys) 
Biomedical Letters 
Cell 
Blood 
Zhunal Nevologic 
Psikhiatrii Imenses Korsake 
Indian Journal of 
experimental biology 
Korea 
USA 
Norway 
Brazil 
India 
Israel 
Denmark 
USA 
Sweden 
Japan 
Sweden 
China 
France 
USA 
Japan 
India 
Colombia 
UK 
Japan 
India 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.14 
0.12 
0.12 
0.12 
0,12 
0,12 
0,12 
0,12 
0,12 
0,12 
0,12 
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138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
150. 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
Hepatology 
Science (Washington) 
Regulatory Peptides 
Zhunal Mikrobiolgii 
Epidemeologii Immunologia 
Veternarski Glasnik 
East African Medical 
Journal 
International Journal of 
Food science and nutrition 
Moleckul Yarnaya 
Genetika Mikrobiologia 
Dausk veterinaetidss 
Krift 
EYE (London) 
Thorax 
Leprosy Review 
Burns 
Egypt 
USA 
Taiwan 
Japan 
Russia 
Africa 
Brazil 
Japan 
China 
UK 
USA 
USA 
France 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
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Ranking of Authors : 
In every subject there are certain personalities who are well recognised 
in their own fields. The prime objective of this study is to find out the authors 
whose contribution is significant in the field of Immunology. For this purpose 
a ranking list of significant authors has been prepared and presented in Table 
7 in order of then frequency of occurrence. 
From the analysis I found that 962 items (20.42%) were written by single 
authors, 265 items (5.62%) by two authors and 3483 items (73.94%) by more 
than two, three, four and more authors. This trend shows that present time 
research work has been done in combination. Joint efforts involved to complete 
a research project. This shows the complexity of research work. I have taken 
only first two authors, so the number of authors producing 2 articles or items 
are 232, producing 3 items are 52, producing 4 item are 12, producing 5 items 
are 5 and 6 items is one author. 
The first five eminent author or personalities in this field are Yamamoto, 
Yoshimasa (9 times), Takahashi, Shinji (8 times), Schirmbeck, Reinhold (7 
times, Wang, Y.M. (6 times), Feng, Cheng-Hui (5 times) respectively. 
Although 2 years sample is not significant to yield the name of major 
contributors, yet the present ranking list may be considerable help in knowing 
the names of recent significant authors in the field of Immunology. The author 
then identified must find a place in the libraries specialised in Immunology 
bibliographical services. 
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SI. No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
Rank 
Items 
1 
2 
3 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
TABLE -7 
Name of Authors 
% 
Yamamoto, Yoshimasa 
Takahashi, Shinji 
Schirmbeck, Reinhold 
Wang, YM. 
Feng, Chung-Hui 
Lin, Yi-Ling 
Singh, Vijendra K. 
Yoshihuo, Takahashi 
Yokayama, Takashi 
Adam, Eve 
Anderson, B.C. 
Gary A. Splitter 
Ito, Masahiro 
Moore, John R 
Nashar, Toufic 
Reddy, G.S. 
Sanchez, Jose L. 
Sharma, A.K. 
Tsai, Jung-Fa 
Yang, Yiping 
Zhao, Yi-Xue 
Frequency of 
Occurrence 
9 
8 
7 
6 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
Adams, Alexendre 
Ahmed, A. 
Alcami, Antonia 
Bermudez, luiz E. 
Boot, R. 
Chakrabarti, Anunaloke 
Chang, Gary X. 
Cifrian, Eduardo 
Cooks, Donald N. 
Cooray, R. 
Cutts, F.T. 
Daly, Kieran 
David, Danis 
Davidson, Irit 
Evans, Charles H. 
Evans, T.J. 
Favre, Dilier 
Femandez-Sesma 
Gagic, Maija 
Ghiasi, H. 
Goldman, Margerat B. 
Gupta, C.K. 
Hosie, Margerte J. 
Idanpaan-Heikkile 
Ikede, Naoki 
Kahlke, Barbara 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72 
73. 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
Kawahara, Makoto 
Kim, Hee-Sun 
Lemaitre, Bruno 
Limdkvist, Ake 
0 ' Dempesy, T.J.D. 
Phillips, Andrew. N 
Qureshi, M.A. 
Rehmani, Shafqat F 
Robertson, James S 
Saha, Bhaskar 
Schneider-Schaulies 
Shiga, Hajime 
Siebelink, Kees H.J., 
Siegal, Felix 
Smith, J.M.B. 
Tsai, Hsaing-Jung 
Undrewood 
Van Der Berg 
Van Der Poll 
Wood, A.C. 
Xie, Jien-Ming 
Yasukawa, Masaki 
Zhang, H.G. 
Zhoa, Yi-Xue 
Zhu, Yifan 
Acheson, B.W.K. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Adler, Barbara 
Adler, Ben 
Ahmad, Masum 
Alberti, Sebestian 
Allan, Elizabeth 
Ala'a'deen, Dlawer A.A 
Ames, Robert S. 
Ankel, Helmut 
Arnold, R. 
Bachman, Martin F. 
Balic, Laurent 
Bangarth, Nicole 
Baneth, Gad 
Barber, Shiela F. 
Barker, Tobias 
Bannett, RV. 
Barrios, C. 
Benkerione, Monef 
Bermudez, Luis E 
Biswas, Tapas 
Blasi, Elisabetta 
Bonet, Romon 
Brown, Wendy C 
Bruendler, Marie-Anne 
Burgmann, Heinz 
Campbell, Paul T. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Castricci, G. 
Chen, Wei 
Christensen, Jan Pravsgaard 
Cifrian, Eduardo 
Classen, Ivo 
Cohen, Lourdes 
Cole, Geoffrey A. 
Dale, Jeremy W 
Danilova, T.A. 
David, Heather L 
Day, Jonathan 
De La Gruz 
Del, Fierro G.M. 
Delmas, Agnes 
Deng, Qin 
Devi, Saravamangile J.W. 
Dhaliwal, G.S. 
Debbie, A Smith 
Daiji, Ayub 
Driessen, Christopher 
Doering, Gred 
D'Souza, Nympha B 
Davis, Danis 
Echerverry Uribe 
Emoto, Masashi 
El-Zaatari 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
65 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149 
150. 
151. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Emmanuella Nicolas 
Fooks, Anthony 
Fuller, Deborah 
Fukutomi, Yasuo 
Femandes, Dancella M 
Fikrig, Erol 
Fidel, Paul L. Jr. 
Flomenberg, Phyllis 
Follmann, Erich H. 
Fattom, Ali I 
Fan, Xue, Jun 
Fleishcher Bernard 
Griffiths, Robert I 
Gennari, Roberto 
Galdiero, M. 
Green, E.A. 
Gary A. Pastona 
Gary B. Calandra 
Huang, Xiao-Li 
Holzer, Bendikt R 
Harris, S.J. 
Hosie, Margeret J. 
Harwig, Sylvia 
Hoskins, J.D. 
Hensel, Andreas 
Haeneh, Holger 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
171. 
172. 
173. 
174. 
175. 
176. 
177. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Hemiessy, Michael 
Hasko, G. 
Hofmann-Lehmann 
Herman, J.L. 
Herman - Lehmann 
Inagaki 
Jones - Carson 
Jagiclski, Powel 
Ju, Jin-woo 
Jayawardena, G.W.L. 
Jorgensu, Jorrunn B. 
Ji, Yin - Duo 
Johanda, Meylis 
Jan Buczek 
King, A.A. 
Kimura, Fumcharo 
Kimura, Makato 
Kifayet, Amewaz 
Kroon, Frank P. 
Kaneko, Takashi 
Kolbus, N 
Klein, Michel R 
Koduri, P.R. 
Kyuwa, Shigeru 
Katheleen, Macqueen 
Khalil, Reem Al-Daccak 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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178. 
179. 
180. 
181. 
182. 
183. 
184. 
185. 
186. 
187. 
188. 
189. 
190. 
191. 
192. 
193. 
194. 
195. 
196. 
197. 
198. 
199. 
200. 
201. 
202. 
203. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Lawrence, A 
Li, Qi-Xiang 
Lee, Hoan - Jong 
Levonen, K 
Luzze, F 
Lames, J 
Lucchiari, Maria 
L.D.K. Butterly 
Mo, X.Y 
Muth, Sara M. 
Miyamoto, Tadashi 
Magee, D. Mitchell 
Meade, Bruce D. 
Mastroeni, Pierto 
Miller, Elizabeth 
Muller, Claude P 
Mittal, Suresh K 
Mandez - Samperio 
Le - Ming 
Newton, S.M.C. 
Nordhang, M.L. 
Nakane, Akio 
Nakamura, Mariko 
Nishizawa, T 
Nakajima, K. 
Nariaki, Fukunage 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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204. 
205. 
206. 
207. 
208. 
209. 
210. 
211. 
212. 
213. 
214. 
215. 
216. 
217. 
218. 
219. 
220. 
221. 
222. 
223. 
224. 
225. 
226. 
227. 
228. 
229. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Olson, James Allan 
Oxenius, Annette 
Ohlin, Mats 
0 ' Donell 
Osek, Jacek 
Pozhelostine, L.V. 
Potaphov, M.P. 
Popov, S.F. 
Punda - Polic, Volga 
Pastoret, P -P 
Piazza, M. 
Peters, C.C.A.M. 
Peterson, EUena M. 
Peterson, Part 
Peterson, Tina D 
Park, Joo Young 
Park, Chan Bae 
Qadri, Firdausi 
Quiros, Roldan, E. 
Rudolph, Donna L 
Rao, Sreedhar P 
Roy, Sudipta 
Roman E 
Robert, Raymond 
Rermels, Margaret B 
Rabia Hussain 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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230. 
231. 
232. 
233. 
234. 
235. 
236. 
237. 
238. 
239. 
240. 
241. 
242. 
243. 
244. 
245. 
246. 
247. 
248. 
249. 
250. 
251. 
252. 
253. 
254. 
255. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Sabin, Elizebeth A. 
Sangster Mark 
Silva M.F. 
Straub, Otto 
Seigo, Scott 
Sheger - Weaver, K.A. 
Smits, E. 
Saad, Basher 
Spira, Gadi 
Shaikh, Kama! V. 
Suresh, P. 
Sen, A.K. 
Szalai, A.J. 
Scott, Robert E. 
Shohat, B. 
Soderberg 
Saravanabava, K 
Soderquist, E.G. 
Stevens, Mark G 
Sood, Sunil K 
Sijits, Alice J.A.M. 
Takai, Shinji 
Trkola, Alexandra 
Terpstra C. 
Thorns, Christophen J 
Terada Kaoru 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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256. 
257. 
258. 
259. 
260. 
261. 
262. 
263. 
264. 
265. 
266. 
267. 
268. 
269. 
270. 
271. 
272. 
273. 
274. 
275. 
276. 
277. 
278. 
279. 
280. 
281. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Thornton, E.A. 
Toro H 
Taylor, Chritopher 
Tuousta, Loretta 
Tsai, Sun - Lung 
Takaheshi, Hiromi 
Takahashi, Masae 
Takahashi, Naoto 
Takahashi, Ichiro 
Thomas W. Klein 
Van Danrne, P. 
Vancott, Thomas C 
Vanquez, M.A. 
Viana, F.C. 
Vidic Branka 
Van Der Moehlen 
White, Wendy I 
Webster, A.D. 
Wang, Eddie 
Wang, C.H. 
Wiedermaim, U 
Werling, D. 
West, David J. 
W Benche 
Weber, Joerg R. 
Wills, Mark R 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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282. 
283. 
284. 
285. 
286. 
287. • 
288. 
289. 
290. 
291. 
292. 
293. 
294. 
295. 
296. 
297. 
298. 
299. 
300. 
301. 
302. 
303. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Weinberg, Adriana 
Ward, M.P. 
Ward, Michael 
Williams, E.S. 
XU, Xianxing 
Xu, Gaung 
Xie - Ming 
Xie - Xaung 
Yi Ae - Kyuntig 
Yang, Yu - Feng 
Yasukawa, Masaki 
Yu, Zhingueng 
Yashimaso - Luin 
Yu, Yiping 
Ying - Lee 
Zadeh, H.H. 
Zuckerman, Jane W. 
ZoUa - Pozner 
Zhangg, Jeny L. 
Zhu, Ziaoping 
Zhong, Zhaojing 
Zuricky, Herther L. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
Application of Bibliometric Laws : 
After collecting and analysing, this is the final step to apply the analysed 
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data to these laws. i.e. Bradford Law, Zipfs Law and Lotke's Law. As the 
study is a bibliometric study so applicatin of bibliometric laws is basis for our 
study. 
I have tried to check the validity of bibliometric laws at present time by 
applying them on my data. 
Bradford's Law of Scattering : 
In chapter 1 this law is discussed in detail. This law states that "If scientific 
journals are arranged according to their decreasing productivity of articles on 
a given subject, they may be divided into a nucleus of periodicals more 
particularly devoted to the subject and several groups of zones, each zone 
have nearly some number of articles. The formula is 1 :n:n^ where 1 is the 
number of periodicals in nucleus and n is a multiplier. On the basis of this law 
I have chosen all the periodicals (350) and divided them according to their 
frequency of occurance. The first 11 periodicals contained 1662 items, Next 
34 contains 1578 items, Next 305 contains 1470 items. In other words we can 
say that first 11 joumals covered 1/3 of the total items. Next 34 have covered another 
1/3 chunk of items and 305 also covered yet another 1/3 items. This analysis 
very clearly shows the phenomenon of the scattering of items in different 
zones of joumals. 11 joumals followed by 34 joumals in second zone and 
305 joumals in third zone, the zones thus identified will form an approximately 
geometric series series : 
11:34:305 
here 34= 11 x 3 & 305 = 11 x 3 x 3 
i.e. 11 : 11x3 : 1 1 x 3 x 3 
or 11 : 11x3 : 11x32 
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substituting 3 = n we get, 
11 : l ln : l ln2 
i.e. 1 : n : n^  
where 1 is the number of journals in the nucleus and n is a multiplier. Thus 
Bradford's law is proved or testified. 
The number of journals in the nucleus can be obtained by plotting f(r) 
and log n on semi logarithimic graph paper ( a bibliograph ). Where f(r) is 
cumulative frequency and log n is log of rank of journals as shown with the 
help of data analysed and computed in the table. 
To elaborate the first zone i.e. the nucleus consists of 11 journals providing 
1662 items added into second zone the cummulated nimiber of journals in the 
second zone is 34. Similarly the cummulated number of journals in the third 
zone is 305. The log value of 11 journals in the first zone is 1.0413. The log 
value of 34 journals 1.5314 and 305 is 2.4842. Taking log n x-axis and taking 
number of items in each zone on y-axis a graph was plotted as shown in page 
the bibliograph. Thus obtained was found to be by and large similar to 
Bradford's bibliograph as the graph begins as a rising curve AP, and continues 
as a straight line (almost). The rising part of graph represents the nucleus of 
highly productive journals. 
The points PI, P2 and P3 on the bibliograph are the boundaries of the 
three equiproductive zones in which (almost) the same number of articles as 
the nucleus (representedby OYl = Yl Y2 = Y2Y3 divided from an increasingly 
large number of journals by 0X1, X1X2 and X2X3) thus Bradford's law is 
proved. 
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TABLE - 8 
SI. No. No. of 
Journals 
Cummulative 
No. of Journals 
No. of 
Items 
Cummulative 
No. of Items 
1. ] 
2. ] 
3. ] 
4. ] 
5. ] 
6. ] 
7. ] 
8. ] 
9. ] 
10. ] 
11. ] 
12. ] 
13. ] 
[ 1 
[ 2 
[ 3 
[ 4 
[ 5 
I 6 
I 7 
I 8 
I 9 
I 10 
I 11 
I 12 
I 13 
385 
241 
210 
200 
130 
115 
81 
75 
75 
75 
75 
75 
74 
385 
626 
836 
1036 
1166 
1281 
1362 
1437 
1512 
1587 
1662 
1737 
1811 
14. 
15. 
16. 
17. 
18. 
2 
3 
4 
4 
19 
15 
18 
22 
26 
45 
126 
174 
257 
200 
672 
1937 
2111 
2368 
2568 
3240 
19. 
20. 
21. 
22. 
23. 
20 
50 
70 
80 
85 
65 
115 
185 
265 
350 
294 
300 
360 
300 
216 
3534 
3834 
4194 
4494 
4710 
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Zipf s Law : 
This law states that in a long textual matter if words are ranked on the 
basis of their frequency of occurance in decreasing order, the frequency of 
occurance f(r) of a word in inversely proportional to its rank n. 
Mathematically it can be represented as: 
f(r) = C/n where C is a constant 
log f(r) + log n = log C 
To apply this law, words were collected from the title and ranked 
according to their frequency of occurance in decreasing order in table 9. Words 
occuring upto 134 times are only listed in the table. 
On applying this law, I found that the log of frequency of occurance of 
words when added with log of their rank the results are almost same for each 
word as: 
Immunity 460 times Rank 1 
log of frequency + log of rank 
log 460 + log 1 
2.6627 + 0 = 2.6627 
disease 420 times Rank 2 
log 420 + log 2 
2.6232 + 0.3010 = 2.9242 
An average of log C was found. These findings verify Zipf s Law. 
Application of this law and verification of it proved its validity at present time 
though it was enunciated way back in 1949. , 
•,. f 
{ 
' sbs-3,i5V, ' 
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TABLE - 9 ; Ranking of Words 
SI. No. Ranks Words Frequency logC 
Constant 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
1 
2. 
3 
4 
5 
6 
7 
8 
9 
9 
10 
10 
11 
11 
12 
12 
13 
13 
Immunity 
Disease 
Resistance 
Vaccination 
Medicine 
Microorganism 
Infection 
Bacteria 
Virus 
Effects 
Prevention 
Influence 
Antigenic 
Lymphocyte 
Pathogen 
Antibodies 
Diagnostic 
Hapten 
460 
420 
396 
361 
347 
288 
272 
258 
230 
230 
225 
225 
175 
175 
160 
160 
134 
134 
2.6627 
2.623 
2.597 
2.557 
2.540 
2.459 
2.434 
2.411 
2.361 
2.361 
2.352 
2.352 
2.243 
2.243 
2.204 
2.204 
2.127 
2.127 
Lotka's Inverse Square Law : 1926 : 
This law states that the number of authors making n contribution is 
about l/n^ of those making one contribution and the proportion of all 
contributors who makes single contribution is ,about-60%.:v 
v^ 78 
Lotka's Law was applied to know the scientist contributes two papers, 
three papers and four papers respectively. 
From the analysis it has been found that 18,302 authors have contributed 
4710 items. Out of 13,302 only 302 authors have contributed more than one 
paper and rest 18000 have contributed only one paper i.e. single contributor 
should be about 60%. 
Out of these 18,302 only 302 authors have contributed more than one 
paper. 
18000 contributed 1 paper 
authors contributing 2 papers = 1/n^  
18000 X 1/22 = 18000/4 = 4500 
4500 authors contributing 2 papers 
Contributing three papers will be 
18000x1/32 
18000/9 =2000 
2000 authors contributed three papers. 
But I found that only 52 authors have contributed 3 papers. The reason 
behind the outdateness of this law may be the increase in the number of authors 
in every subject field. Now the wind of research specially in the field of 
Science and Technology to be undertake in joint ventures. 
It may therefore be concluded that the trend of research nowadays have 
changed as compared to the period when Lotka's Law was formulated. That is 
why on the basis of analysis of the present data it is difficult to clarify the 
Lotka's Law. 
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Chapter -V 
CO1CLUSI01S 
COIGLUSIOI AID IMPLICATIOIS 
The present study aims at identification and describing some of the 
characteristics of immunology literature used by the researchers over a period 
of two years from 1995-96. with the help of well established and renowed 
method of "Bibliometrics" The source document selected for data collection 
is Biological Abstract. The subject field selected as "Bibliometrics study" is 
Immunology which deals with the study of defence mechanisms (Immunity) 
in organisms against different microorganisms like Bacteria, virus, fungi and 
different other parasites. 
The data analysis in proceeding chapters permit us to draw certain 
conclusions (inferences). 
On the form of documents used in subject field, ie which is the most 
dominating form of document like Articles, research reports, conference 
proceedings. Bulletins, Letters etc. 
On the origin of document through this study we find out that which is 
the most productive country ie which country produce more literature or whose 
literary output is much. 
On the individual contribution this analysis helps us in judging that which is 
the eminent personality or personahties in the field of "Immunology hterature". 
On the scattering of literature in other subject field or subject dispersion. 
As discussed earlier that due to the day to day growth in Knowledge, scattering 
of literature took place. 
And finally on the vahdity of Bibliometric laws. ie. how much these 
laws are valid today. Bradford's Law, Lotkas law and Zipfs Law. 
The fore most inference drawn from the analysis is that the world out 
put is dominated by the articles, published in various journals and other 
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dominating forms are Research Reports, Conference Proceedings, Bulletins, 
Letters etc. 
The five most productive periodicals are: 
1. Infection and Immunity (USA) 385 times 
2. Vaccine (UK) 241 times 
3. Journal of Immimology (USA) 210 times 
4. Journal of Vivology (USA) 200 times 
5. Clinical and Diagnostic Laboratory 
Immunology (USA) 130 times 
This study will help librarians in deciding form of document and most 
productive periodicals he has to subscribe in sufficient quantity. 
From geographical study we find that USA in the biggest producer of 
new literary warrant in the field of Immunology. It accounts for 37.07% of the 
total literature . The second, third, fourth and fifth most producing countries 
are Japan (9.91%), Germany (5.49%), UK (5.39%) and France (5.20%), 
respectively. This study will help the librarian in deciding fiom which country 
he has to purchase the document and allocating the budget. 
Language wise distribution analysis shows that 95.35% literature in this 
field is published in English language. About 5% literature is being published 
in other 18 languages. About 0.95% literature is published in French , and 
0.78% in Russian and 0.57 in polish language respectively. 
The items published in other 18 languages are also significant that's 
why they are abstracted by "Biosis" This analysis suggest that researchers 
should know atleast one foreign language other than English and librarians 
should have to provide adequate translation facilities. 
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Chronological study shows that maximum number of items originated 
during the year 1995 (46.62%). the other producing years are 1994 (18.02%) 
and 1996 (35.09%) since the source documents is secondary in nature, first 
volumes of each year contains items published in proceeding year and second 
volume of that year volume published in 1995, 2384 items while that of 1996 
is 2326 items. 
Ranking of author has been done to know the eminent personalities in 
the field of Immunology . From analysis I found that 962 (20.42%)items 
were contributed by single author, 265 (5.62%)by two authors and 3483 by 
more than two authors, this trend shows that research works are being done in 
contribution ie. Joint efforts is involved to complete a research work. This 
shows the complexity of research topics and interdisciplinary in topics. 
According to my analysis in the field of Immunology the most productive 
authors are Yamamoto, Yoshimase (9 items), Schirmbeck ,Reinhold (7 items), 
Wang, YM (6 items), Feng, Cheng-Hui (5 items) and Lin, Yi-ling (5 items) 
etc. 
Subject description analysis shows the scattering of subjects i.e., due to 
the explosion of Knowledge new and new subjects are developed and this 
way lead to scattering of subjects, the most dominating subject field in which 
in which literature on immunology was produced is Medical Sciences as 
Immunology is the discipline originated from the subject field medical science. 
Scattered disciplines are Microbiology, Biology, Veterinary Science, Zoology, 
etc. this study may help the librarian in providing the abstracting and indexing, 
CAS, SDI services and in preparing the documentation lists. 
Finally it may be concluded that Bibliometric study is a very well 
established technique of identification and describing some of the 
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characteristics of literature. This study helps the librarians or information 
scientists in driving certain conclusions, which help them in taking certain 
fruitful steps in the smooth miming of the library and also helps in satisfying 
the need of the users to the greater extent. Nowadays bibliometrics studies are 
becoming very popular because of explosion of knowledge. 
In this study I testified the laws of bibliometrics. i.e. Bradford laws, 
Lotka's law and Zipfs law. 
This conclusion shows that these laws are still valid today. Lotka's law 
is not verified and seems to be outdated as the fmdings are totally different 
because now research works are undertaken in joint ventures. 
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